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tory which is equipped for the examination of
throat swabs for diphtheria.
The culture of the meningococcus from cerebro-

spinal fluid is supposed to require special protein-
enriched culture media from which plate cultures
must be made. In the above case I obtained copious
primary growths within 24 hours on ordinary
coagulated blood serum slopes, such as are used
for the culture of the diphtheria bacillus from
swabs. The following conditions should, however,
be observed: (1) the cerebro spinal fluid should not
be allowed to become chilled before the culture
tubes are inoculated ; (2) the culture tubes should
preferably be inoculated and incubated within ten
minutes of the removal of the cerebro-spinal fluid
from the body; (3) the culture tubes should be
warmed to blood heat before the inoculation by
placing them in warm water.
The agglutination of the meningococcus for

practical test purposes, given a high-titre serum,
does not seem to require the elaborate apparatus
usually described, such as a water-bath regulated
to 55&deg; C. and the various tubes, pipettes, and racks
required for the macroscopic method. The ordinary
microscopic method, as used in the old Widal test,
appears to be good enough. The dilutions can be
made with sufficient accuracy by the platinum loop
method. A dilution of 1 in 10 is obtained by mixing
one loopful of serum with nine loopfuls of normal
saline. By adding to one loopful of this dilution
two loopfuls of the meningococcal emulsion on a
cover-glass the organisms are suspended in a

dilution of 1 in 30 of the ordinary serum. The

cover-glass is inverted over the ordinary " cavity "
slide, and the preparation kept in the incubator
at 37&deg; C. and examined after one hour. With a

high-titre serum-say, a titre of 1 : 800-clumping
of the organism and cessation of Brownian move-
ment is well marked within that time in the case
of the appropriate type serum; while in the case
of the other type serums or a normal serum control
the test is quite negative.

/t’C?M<!7’A’S.

In view of the practical importance of the

subject matter of this article, I have considered
it advisable to publish this preliminary communi-
cation without waiting for confirmation from a

large series of cases. The method of diagnosis and
treatment described can be carried out in nearly
every fever hospital in the country with the
minimum trouble, and possibly with great saving
of life.

Supplies of type antimeningococcic serum do not
appear to be yet available in the ordinary market.
I obtained phials of the serum for treatment from
the Lister Institute, London, and small phials for
agglutination purposes from R.A.M. College, London.
Rcfaences.-1. Iienuedy and W’orster Drought: Brit. Med..Jour.,

1917, i., 261. 2. Rolleston: THE LANCET. 1919, i., 546. 3. G. P.
Adshead : Treatment of Cerebro-spinal Meningitis by Anti-
meningococcic Sernni at Royal Naval Hospital, Haslar, Special
Report Series No. 17, Medical Research Committee.

BRIGHTON AND INDIAN WAR MEMORIAL.-As the
contribution guaranteed by the Indian Government is
limited to 0104000, the original proposal at Brighton by
Indians to offer to the corporation a " rest-house " as a
memorial of their gratitude for the hospitality shown by the
inhabitants of Brighton to the wounded Indian soldiers at
the Royal Pavilion Hospital cannot be curried out. As an
alternative, however, Sir John Otter, chairman of the Indian
Memorial Committee, who has plenary authority to settle
the matter, has offered to erect a memorial gateway and
screen at the southern entrance of the Royal Pavilion and
the corporation has accepted it.

NOTES ON THE

&AElig;TIOLOGY OF EFFORT SYNDROME.

BY R. GORDON BARLOW, M.D. LIVERP.,
LATE TEMPORARY CAPTAIN, R.A.M.C., WESTERN COMMAND

HEART CENTRE.

THOSE who are acquainted with the Medical
Research Committee’s "Reports upon Soldiers
Returned as Cases of Disordered Action of the
Heart (D.A.H.), or Valvular Disease of the Heart
(V.D.H.)," and with "The Soldier’s Heart and the
Effort Syndrome," by Dr. Thomas Lewis, may con-
sider that there is little profit in putting forward
further statistics and observations on this subject.
Experience seems to indicate, however, that a

large" number of the members of the profession
are still unacquainted with the results of the
investigations that have been made at the Military
Heart Centres, and the number of soldiers contained
in these groups of "heart cases’’ is so large that
the study of a new set of cases with a view to
arriving at the truth regarding the aetiology of the
conditions, and drawing what conclusions one may
for prevention and treatment, seems amply justified.

It was estimated that at least 70,000 soldiers
reporting sick had been classified as cardio-vascular
cases up to the end of May, 1918, and a steady
stream has continued to pass through the hospitals
since then. The majority of these cases falls into
the group D.A.H. or 

" 

effort syndrome." Besides
the military cases there are, no doubt, considerable
numbers of persons suffering from this condition
who have not come under observation in the army,
as the condition is by no means peculiar to soldiers.
The impressions given below are based on over

1200 cases. The figures are the result of the

analysis of the records of 382 consecutive cases,
all of. which were ultimately classified as D.A.H.,
though many of them had been marked V.D.H. at
some period of their military career.

Method of Investigation.
A short explanation of the method of investiga-

tion into the aetiology is necessary.
Every patient was carefully questioned regarding his

health from earliest childhood. After being given an
opportunity of volunteering information, he was asked
directly if he had had any of the common illnesses (men-
tioned by name) at any time in his life. He was then
questioned as to his ability to play football and other
boys’ games, and the character of his civil employment
and his habits with regard to exercise between school
and enlistment were noted. Record was made of the

category in which he joined and of any previous rejec-
tion for the navy or army. A statement of the nature
of the training received before proceeding on service
was obtained, and direct questions were asked as to the
- severity of the physical drills and route marching. By
this means a fairly accurate estimate of each man’s
capacity for exercise was made. Of course, the
evidence thus elicited rested entirely on the patients’
statements, but there rarely seemed any reason to
doubt them, and what errors there may have been in
the histories were due rather to want of recollection than
to intentional suppression of facts or false statements.
In a few cases there was documentary evidence of

the existence of tachycardia or other signs of abnor-
mality of function of the cardio-vascular system on
enlistment.
When with nothing to suggest that any degree of

effort syndrome existed before they went on service
men developed the condition later, careful inquiry
was made as to the date and circumstances under which
the symptoms first made their appearance, and for any
illness or other casualty that could reasonably be
considered as causal.
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Investigating along these lines, it was found that
more than half the patients had a greater or lesser
limitation of power of responding to exercise before
going on active service. Many of them could trace
this condition to some definite illness, generally in
childhood, and a considerable number of them had
been told that they had "weak hearts," and -had
been advised to avoid all forms of strenuous exertion.
The majority of these men were taken into the
army in low categories and remained on the lighter
forms of duty, though a few had been graded up
and had carried on with heavy work for varying
periods, ultimately breaking down as the result of
the supervention of some infection such as trench
fever, malaria, or sand-fly fever.
As nearly all the cases under consideration were

examined after the cessation of hostilities, and
many of them were youths who had seen no fighting
and had done little strenuous training, the import-
ance of the recognition of the 

" 
constitutional "

origin,of so many of these cases is obvious.

Classification of Cases.
For purposes of classification the cases have been

divided into two groups :-
Group 1, constUutional, with history of the existence

of the condition before enlistment or on commencement
of physical training.
Group 2, acqui1’Cd, with symptoms developing after a

fair period of training well tolerated, or of heavy work
performed without distress.
Of the 382 cases analysed, 196 fell into Group 1 and

186 into Group 2. No definite origin could be traced in
102 of the former; 47 were ascribed to rheumatic infec-
tions, comprising acute articular rheumatism, chorea,
and severe recurrent sore-throat ; 43 dated from various
other infections ; and in 4 cases the condition appeared
to be merely part of a well-marked constitutional
neurosis.

It will be observed that nearly one-quarter of the
cases was attributed to rheumatic infection, and it should
be understood that a mere statement by the patient
that he had had " rheumatism " was not considered
as sufficient to warrant inclusion in this class, only cases
which, upon inquiry, appeared to be of true rheumatic
infection being included. Pulmonary and pleural
diseases formed a large part of the " other infections."
In Group 2 a more detailed analysis was possible, and,

for convenience, the results have been put into the form
of a table, thus :-

Analysis of Gmup 2.

It will be seen from this table that the origin of the
effort syndrome was traceable directly to infection of
one kind or another in by far the majority of the cases,
and also that rheumatic infection was a comparatively
rare cause in the acquired type. On the other hand,
influenza was a fairly common cause, and many of the
most typical cases were to be found in this group.
Most of the wounds that were regarded as producing

effort syndrome were ordinary flesh wounds of slight
or moderate degree; none had been severe, but all
entailed a fairly considerable period of hospital treat-
ment and light duty, as did also the cases of shell-gas
poisoning, a point of importance in the etiology of this
condition of effort syndrome which will be referred to
later.

The gastro-intestinal cases consisted chiefly of

patients whose D.A.II. symptoms dated from dysentery
or " clinical dysentery, but there were two cases I’

appendicitis, one of the chronic variety in which the
effort syndrome cleared np soon after the operation for
removal of the appendix, and the other following
drainage of an appendix abscess.
One of the five cases classed as 

" neurotic 
" 

was an

orderly in a home hospital who had suffered for some
months from chronic rhinitis, and attributed his D.A.H.
symptoms to this affection combined with a long period
of night duty. He was very depressed, became tearful
without occasion, did not associate with the other patients
or take part in the recreations of the hospital, and
complained of terrifying dreams and fear of darkness ;
in addition, he suffered from praecordial pain and

developed breathlessness and tachycardia on slight
exertion. He had nothing in his history to suggest
that either condition existed before enlistment. In the
other four cases the condition dated from being blown
up, or buried, or under heavy bombardment.

Effort Syndrome not a Functional Neurosis.
It has been suggested that the effort syndrome

ought to be regarded as a condition of functional
neurosis. There certainly is a neurotic element
about a great many of the patients, as judged by
such signs as exaggerated tendon reflexes, muscular
tremors and blepharospasm, and such symptoms as
subjective pains, local hypersesthesia and hyper-
algesia, terrifying dreams, fear of darkness
and loneliness, fits of depression and emotional
outbursts, and impairment of memory. No fewer
than 89 of the 382 cases under review admitted that
they were subject to terrifying dreams. Of this
number 51 had dreams of falling. Marked exaggera-
tion of knee-jerks and coarse muscular tremors
were frequently met with, and complaints of severe
joint pains were often made in cases in which no
signs of disease or only slight rheumatoid changes
could be detected. Two patients had hysterical
fits, but no patient had paralysis of any sort or
anmsthetic areas.

In spite of the presence of neurotic manifesta-
tions in so many of these cases it does not seem
right to regard the effort syndrome as a neurosis.
In the first place, no ground for classifying them
as neurotic was found in more than three-quarters
of the cases. Secondly, some degree of hyper-
sensitiveness of the nervous system was so common
among. soldiers of all classes (as was only to be
expected) that it can scarcely be looked upon as
abnormal. During the period of active warfare it
was a very common experience in both medical
and surgical wards to hear men shouting in their
sleep in a way that clearly showed they were
dreaming of terrifying incidents, and a very large
number of the patients were to be found grinding
their teeth incessantly during sleep. Again,soldiers
have been notoriously bad subjects for anaesthesia,
mainly on account of their tendency to violent
excitement during induction. Such disturbances
as are indicated by these signs might well be
expected to lead to. a magnification of subjective
symptoms ; this was met with in many of the
conditions seen in military hospitals, as, for
example, in the persistent pains of trench fever,
myalgia, rheumatoid arthritis, and the scars of
some gunshot wounds, as well as in the prascordial
pain, tachycardia, and dyspnoea of D.A.H. Yet no
one would go so far as to dismiss these other
conditions as purely neurotic, so that there is no
justification for relegating the effort syndrome to
that scrap-heap.

It is generally admitted that excessive smoking
has a deleterious effect on the heart’s functions,
and many medical officers hfwe expressed a firm
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belief that this has been the cause of D.A.H. in the
majority of soldiers suffering from the condition.
A diagnosis of "smoker’s heart" is also very
popular in the irritable heart of civil practice, both
with the profession and with the laity. Probably
no one will deny that army life has led to a con.
siderable increase in the amount of smoking, but
it is common experience that an active outdoor
life greatly increases a man’s tolerance for tobacco,
because it induces rapid elimination of the toxin,
so that the clerk who found five cigarettes a day
quite enough for him when engaged on his sedentary
work could smoke 15 or 20 without feeling any ill-
effects whatever whilst on active service. At the
Heart Centres every patient was asked how much
tobacco he habitually used, and, as it was recog-
nised that there is always a tendency to under-
estimate one’s consumption, the largest quantity
to which the man could be persuaded to admit was
recorded as his average. The figures thus obtained
showed that excessive smoking was rare, the
average in the majority of cases being from six to
eight cigarettes daily. Quite a considerable number
of patients never smoked or had given up the habit
for a long time. Observation of the patients under
various conditions at all times of the day gave no
reason to doubt their statements in this connexion,
and there seems no justification for the view that
attributes a main part to tobacco in the production
of the effort syndrome. On the other hand, many
patients admitted that they found their symptoms
were increased by heavy smoking after they had
once been established, and some had cut down
their tobacco, a course that resulted in some

mitigation of symptoms in some cases.

Infection as Principad Cause of Effort Synd1’ome.
Turning again to a general consideration of the

evidence provided by the case-records, it seems
quite clear that the principal cause of effort

syndrome is infection. Though rheumatic infec-
tion predominated in the " constitutional cases,
almost any infection may produce the condition.
Symptoms usually made themselves felt after con-
valescence started, and usually resulted in the

patient returning to bed or at least refraining
from any form of exercise. This is a point
of the greatest importance. Anyone who has just
suffered from an acute toxic state is liable to

experience limitation of function of all the struc-
tures that have suffered in the general poisoning,
and this limitation is likely to persist if these
structures are not toned up to their normal state
by judicious exercise. The old bogey that every
heart condition must be treated by rest in bed
has led to the adoption of this line of treatment in
many cases where symptoms are referred to that
organ on slender grounds, with unfortunate results
for the patient. Numerous patients stated that,
having reported that they had slight pain in the
heart region, or giddiness, or felt their heart
"bumping" when they first began to get about
after an acute illness, they were examined and told
they had heart trouble, and were then sent back to
bed for several weeks. These men usually found
that their symptoms were worse rather than better
when they eventually started to get about again,
and they became cases of established D.A.H. Other
patients, again, having complained of no symptoms,
were told they had heart trouble on examination
by medical officers, and were put to bed or told to
avoid any exertion. Such treatment often resulted
in the patients discovering that they had tachycardia
or slight breathlessness on exertion, or an occa-

sional 
" 

missed beat " when lying in bed. The belief
that serious heart mischief existed, having once been
established, was very difficult to dispel, though not
a few of these 

" 
manufactured " heart cases (espe-

cially those eligible for demobilisation) declared
that they were sure there was nothing wrong with
their hearts and were indignant at their transfer
to a Heart Centre.
Goodhart says, " It is a bad day for a man when he

first knows he has a heart," and this is especially
true in the case of an irritable heart without
structural changes. The importance of the correct
assessment of symptoms arising during con-

valescence, and the proper management of that
state, cannot be too strongly urged, in the light of
the experience gained in dealing with the effort

syndrome. It is exercise, judicially graduated, that
is to prevent the development of D.A.H. after acute
infections, and persistent treatment on the same
lines to effect its cure in cases where it has been
established, not rest and avoidance of all physical
exertion.
One other point must be mentioned to complete

these observations. Although the pursuit of

physical exercise is generally regarded as a great
characteristic of the people of this country, it is

surprising to find what a great number of boys and
men take practically no exercise. There is much
too strong a tendency to excuse boys and girls from
physical exercise and games because they are

"weakly" or have " weak hearts," and there are

far too many men who are content to watch a
football match rather than play themselves or take
exercise in some other form.

THE USE OF

AUTOGENOUS BONE GRAFTS
IN THE TREATMENT OF CERTAIN SIMPLE

FRACTURES OF BONE.

BY BASIL HUGHES, D.S.O., M.A., M.B., B.C. CAMB.,
B.SC. LOND., F.R.C.S. ENG.,

ASSISTANT HONORARY SURGEON, CHILDREN’S HOSPITAL,
BRADFORD ; SURGICAL PATHOLOGIST, ROYAL

INFIRMARY, BRADFORD.

THERE are to-day very few fractures of bone in
which a satisfactory length and alignment cannot
be obtained without resorting to open operation.
The enormous preponderance of cases of bone
fracture amongst the sum-total of wounds inflicted
upon humanity during the past war has afforded
great scope for originality in the introduction
of newer methods of treatment and improved
apparatus, which have sufficed to effect and
maintain a satisfactory length and alignment not
only in the case of simple fracture, but also in the
most extensive type of compound and comminuted
fracture. The popular war-splint, which was either
Thomas’s original knee-splint or some modification
thereof, largely supplanted the pre-war wooden

splints and plaster, and in so doing removed many
objections to the latter apparatus in that the
difficulty in maintaining length and alignment, the
risk of compression and constriction and con-

sequent delayed union occasioned thereby, ischsemic
paralysis, and the like, were overcome.
There are still, however, a few simple fractures

difficult to treat satisfactorily without open opera-
tion. These include fractures situated in the
immediate neighbourhood of the hip- and shoulder-
joints, which are often followed by osteo-arthritic
changes unless a very accurate reduction is
obtained, and spiral fracture of the lower third


